C ONGENITAL HEART DISEASE has been studied frequently in the Western countries,'-7 but it has not been studied thoroughly on the Asian subcontinent. Of the few studies8-12 made there, many often have been based on a small number of cases and incomplete data. The purpose of the present report is to present our experience with congenital heart disease in Taiwan, based on 5 From the National Taiwan University, School of Medicine, Taipei, Taiwan, Republic of China. The Cardiopulmonary Laboratory is donated and equipped by the China Medical Board of New York, U.S.A.
Coarctation of aorta heart disease in Asian countries years of laboratory and clinical studies at the National Taiwan University Hospital.
Methods
The cardiac catheterization laboratory of the National Taiwan University Hospital has performed right and left heart catheterizations, selective angiocardiography, and dye-dilution studies since October 1962. In the 5 years from October 1962 to September 1967, a total of 520 cardiac catheterizations has been done. Definitive diagnosis of congenital heart disease was made on 232 patients from these 520 studies and the case records of the 356 children with congenital cardiac disease admitted to the pediatric ward of the hospital from January 1963 Table 4 Age and Sex Distribution of the Five Major Defects of the 232 Patients with Laboratory- 5  3  2  2  4  6  3  0  0  1  1  6-10  2  8  8  7  8  2  4  3  1  4  11-15  3  2  1  6  3  3  1  3  2  0  16-20  2  3  1  4  3  2  0  2  1  2 The relative frequency of the various types of congenital heart disease in the 232 cases diagnosed by the Cardiopulmonary Laboratory is shown in table 2. Interventricular septal defect was the most frequently encountered defect, comprising 19.4% of the total. In descending order, tetralogy of Fallot was found in 18.1%, patent ductus arteriosus in 16.0%, interatrial septal defect in 8.6%, pulmonic stenosis with intact ventricular septum in 6.0%, and transposition of the great vessels in 3.9%. Only three cases of coarctation of aorta with or without patent ductus (1.3%) were encountered. There were no cases of congenital aortic stenosis. Table 3 shows the age and sex distribution of these 232 patients. The youngest patient was a 1-month-old baby boy who died 12 hours after cardiac catheterization. Both mitral and aortic atresia with patent ductus were found at postmortem examination. The oldest patient was a 57-year-old man with interventricular septal defect. The sex distribution did not show a significant difference, there being 103 females and 129 males. Table 4 shows the number, age, and sex of patients with each of the five major defects found in this series. Interventricular septal defect, tetralogy of Fallot, and patent ductus arteriosus were usually diagnosed at an earlier age than were interatrial septal defects.
Circulation, Volume XXXIX, February 1969 The relative incidence of various types of cardiac defects in the 356 pediatric patients admitted to the hospital is shown in table 5. Interventricular septal defect was present about twice as frequently in this group as in the group diagnosed at cardiac catheterization. A clinical diagnosis of coarctation of the aorta was made in four cases (1.1%). Again there was no case of aortic stenosis. The distribution of the patients according to age and sex groups among the clinically diagnosed cases is shown in table 6. There were more younger patients in this group than in the laboratory-diagnosed group.
Fifteen patients had Down's syndrome. Of these patients, nine had interventricular septal defect, three, persistent A-V canal, and one, an ostium primum defect clinically. The one who underwent cardiac catheterization was found to have a patent ductus arteriosus plus an interventricular septal defect.
Discussion
This study shows a notable increase in the number of pediatric cardiac admissions to the hospital in the past 5 years (table 1) . This increase, however, can probably be explained by improved diagnostic methods and better medical and surgical prognosis rather than by any true increase in the prevalence of heart disease. Thus, the true prevalence of SHANN The present study indicates that rheumatic heart disease is one of the most important pediatric cardiac problems in Taiwan although Taiwan is located in the semitropics and rheumatic fever is considered to be more common in the temperate zones.15' 16 Reports from Pakistan17 and the Philippines,'" two tropical countries, also indicate that rheumatic heart disease is at least as common in the tropics as in nations in the temperate zones. Because the present study is limited to hospital experience only, it may not represent the incidence in the population; therefore. a more accurate epidemiological study of the prevalence of pediatric heart disease in Asian countries is needed.
It is not unusual to find that interventricular septal defect is the most frequently seen congenital cardiac defect among the single anomalies, and tetralogy of Fallot is most frequent among the multiple anomalies.
Circulation, Volume XXXIX, February 1969 heart disease in the pediatric age group is still unknown. Admission for congenital heart disease was four times as frequent as that for However, the absence of congenital aortic valvar and supravalvar aortic stenosis plus a very low occurrence of coarctation with or without patent ductus in the clinical and laboratory series is of interest since both of these lesions are reported as relatively common congenital cardiac defects by authors in Europe3 5 and North America.2 4 The present series, although it includes a smaller number of cases, covers a long period (5 years) and so the reported differences are of interest. Additional statistics on congenital heart disease collected from the reports of authors from different Asian countries,8-12 and these figures are shown in table 7.
In the Philippines, Imperial and Felarca8 reported in 1963 a study of 6,000 autopsy cases. Among these were 67 cases of congenital heart disease. Interventricular septal defect and tetralogy of Fallot were the most frequently encountered anomalies, but no case of coarctation of aorta or aortic valvar stenosis was noted. In 1964, Alimurung'9 made a statement that coarctation of aorta appeared to be a rare lesion among the Filipinos.
There are a few studies concerning congenital heart disease in Japan.9' 10 In Furuta's series of 247 cases in which the diagnosis was confirmed at surgery and postmortem examination, aortic valvar or supravalvar stenosis was not found and coarctation of aorta was found in only four (1.5%) cases. This incidence is similar to that found in our series. Wada'0 reported 322 cases of congenital heart disease, all of which were diagnosed at surgery; he observed only one case of aortic stenosis and one of coarctation of the aorta.
A small series of patients with congenital heart disease has been reported from Korea",;
this consisted of 132 cases seen both during hospital admission and in an outpatient department. Of these 132 cases, 4.5% were diagnosed as aortic stenosis but none as coaretation of aorta. Ongley12 noticed the difference in the frequency of certain forms of congenital cardiac defects in Thailand as compared with the frequency in the United States. He stated that aortic valvar or supravalvar stenosis and Circulation, Volume XXX1X, February 1969 simple coarctation of the aorta were virtually nonexistent in the autopsy materials among the Thai over the past several years. Only one patient with coarctation plus patent ductus was operated on at Siriraj Hospital during the same period.
It is not possible to conclude with certainty that the incidence of aortic valvar and supravalvar stenosis and coarctation is lower in some Asian countries than in European and North American countries. However, although reports of congenital heart disease in Asian countries have been few, mostly based on retrospective analysis of small numbers of clinical or autopsy material, table 7 suggests that incidence of coarctation and aortic stenosis is much lower in the reported series from Asian than in those from Western countries.
If the observed low incidence of both aortic valvar stenosis and coarctation in Asian countries is true, what is the cause? Is it race, geography, genetics; diet, or some combination of these and other factors?
The five mentioned Asian countries do not belong to the same geographic area or the same race and, therefore, these factors are probably not responsible for any difference in frequency of congenital cardiac malformations.
The dietary habits in these five Asian countries and of the greater part of Asia are similar to each other, with milled rice as the chief food. Although a general diet survey has been lacking, Huang and Tung20 showed that most Taiwanese are not adequately nourished and a high incidence of vitamin deficiency disease exists, especially those associated with the vitamin B group. The incidence is not as high as in Bataan, the Philippines, or Japan.21-24 Vitamin D deficiency is also seen frequently in Japan. [25] [26] [27] [28] If Perou's29 theory is correct, coarctation of aorta and supravalvar aortic stenosis may be variants of a single lesion of similar etiology. The lower vitamin diet of Asian people might actually protect their proximal aorta during the intrauterine or neonatal period. 
